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& r 19, 1956 | COFY 


Bs ; The following is an outt: : ‘of the history ef the "Cc" Conf gurges 


ityss “Latter tron Rr) te ns containing tentative design for . ve (£/16, 
13 x 13 format “C" systems. 
4/18/55 Tecbsicet epecifications $9 tesved to Raginesring Departaent outlining 
| “ ts for optical ayetem, resolutions » suponing angle (¢ 80° : 
Ligqui re 


gee ty). 
813135 Tentative design established by Bugioeering Departnent and layouts 


wade. a 
5/14/55 Latter frowe was outlidtag analysis on IM rates. ‘fer as ha Conéigeriition. a 
5/23/85 Information received from WAS on spooling requirements: (Atreseton of 
supply and take up) for "Cc". 
6/16/55 Meme te Engineering Department reducing obliquity angie. ” é 65° as 
, ‘gesult ef design work by WAS. 
6/24/SS Letter from WAS coordinating rocking sirror design, focal plans shutter 
\ at first inmege plane, primary mirror location, DR, stereo design = 
: parauaters. 
- 9/38/35 Letter to WAS warning of JCB design change to prov o 
oS  mizrer. Sketch enclosed showing tentative | AA” ayeton per dissuesion 
of 6/27/55 between RMS and JGB. . 
7/11/35. batter from JCB containing tentative design of ‘120 £/10.9, 13 = 13 format. 
Eg system. Difficulties encountered in deed foe aspheric field flattener 
im space reserved for focal plane shutter tn field leas group. woe 
8/10/55 Latter from JCB en fiald flattener probles ad. requesting space that - 
ean be alletted. JGB starting trip to Surepe ‘ta0* £/10 design to catales 
indices furnished. oe gS 
8/12/55. Latter to WAS containing copy of JGB's 120" design of 8/14/55. os 
9/13/S$_ JGB cut short his European trip and discussed problems of 120° design = * 
with BMS. Step order to Engineering Departeeat fesued on this week watil | 
new design available. WAS informed of this action by letter dated 9/13/55. 
10/1/53 Besten meeting. Deciston made to use 160" beedd wpon use of Land's high | 
speed film (Nete: use of thie film never followed up). oS 
11/17/58 Latter from WAS reviewing design and manufacturiag activities with view ~ 
to minimising lost time due to stop order and receipt of new “C” design. 
“WAS continuing work on Film Drive, Cassettes and: ‘Bpeole, Programmer and 
Rlectrical System, Data Chasber and Gimbal Mount. 
12/20/35 Letter from JOB containing preliminary denign for 180" £/13. 8, 13x 3 fore 
mat, 
12/29/55 Copy of JGB's letter of 12/20/55 (i80" design) given te WAS, 
12/30/5$ Letter from WAS analysing freme syeling, overlap. and stereo for 180" — 
‘system, 
2/2/56  Ceordinatten of windew design with EFM od ‘ws. ° 
2/27/56 Latter trom. WAS/FR coordinating abetter, dosip ond optical Layout vith 
its folding scheme. 
3/23/86 Letter te BYM on final design for od ‘Configuration windows. 
4/23/56 Letter from JGB containing field lens design to catalog indices. 
5/14/56 Final welt destgn on 180" system furnished by JOB. 
11/9/56 Delivered 180" glase to ‘Hycon for installation in camera that week. 
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_, aspheric surfaces af the glass and tested the optical system. As a first systes 
* the work on correetiag each of the four espherics proceeded more slowly than 


Succesding uicrers have been redesigned to eliminate this interference. This 
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the key dates have been undet 


| teed for vapid reference. Our key 
productions expediter oh 6G Geeistant spent 
the month of September 1956 at Hycon oni ing thém ta scheduling onfiguration 
work. During September and October we figured (1.0. polished) and corrected the 


aaticipated as an error at this time would have been fatel. We ran into three 
srchs inal problems during this parine, Shich have resulted in design changes for 


aaa: syatens. 


the first bien was the discovery by Hycon that a vehicle structural 
senber interfered in a allocated space. Its effect was to require the veupeal 
of additional ‘from one of the plane mirrors used to fold the optical path. 
This. mirror been completed and now required that it be repolished to achieve 
agein the requixed. gurfgece tolerance destroyed by the additional grinding. 


has required, however, the removal of some glass in the clear aperture with "ee 
pai amd loss of: Daght (approximately 3% to 5%). es 


- The second problen involved the figuring of the surface on the scanning 
mirror. This mirror is elliptical with a central hole which poses some unique = 
polishing problems. Experience gained on this mirror has aeentiee is a ei peeinea 
procedure which wilh aseist us in succeeding syetens. 


She lest, end met difficult problen, ley in ‘the mounting method for 
the spherical, primary mirror of the system which forms the image to be projected 
to the final. focal preyed After tvo pel ger pagel herent nigel ed te 


Flight tests will demonstrate the 5 svinebittey of retaining it or 
supplying a replacement... Parallel with this problew wee the need te provide _ 
additional, mechaaical clearance at the bottom edge of the primery mirror, As 
the systen "design firmed clearance tolerances got emaller until they resched 8. 
the point where the original clearances were only half of the design cbjective, 
Coordination work vith Ryeon has been initiated and —o systons will have 
a safe operating margia for clearance in this area. 


ALL the glass. was el fovenbar. , 1956 for installation =. 
at Hyeen: One of our. enginssrs Jescompented the shipment.  25X1 | 


Parallel with the work on the "¢" Configuration ‘es been the work on 
the contractural changes required in Rycon's subcontract te reflect the various 
changes in the “C" Configuration from a 144" to 120" to 180° system. Per our 


eonference of Noveaber 1, 1956, Hycon is preparing a statement of the work 
 favolwad by the changes... It was proposed that the echeowtraat : would be amended 
as follows, with prices to be feeetened at that oe eS 
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Pale 


TWMihe . 
ec: WAS 


‘Deseription aoa oe Price Mew Price Guarge Remarks a 
‘Prototype a Reviee this ite" 


Production tests (h units) Delete and write 


“916 spare Bpeole a - Revise thie iten 


y 15 spare swcttere: | | Delete and.write 


ck Sairping Contatners Delete and vrit 
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,Aescription. 


hk Pregnesion Unite Delete and write 


new item no. 


witstype teste Delete and write 
Prototype te bs . new item no. 


new item no. 


25 Spare Snepevses 1 new. ‘ten nO» 


new item 20. 


Delete and write 
ra ‘ 
let Shipping Couvaine Relat * 


new item no. 


1 Soest | 


~~ otal ts 


aT 4 a . 
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Mission | 


CHL 


CHL: 


aap emaree, 


Test Site’ | ¢ 


Test Site f S. 1/150. 
oP Pots BS 

| Filter Y°-ff 

Vertical, 

Eized IM 


Shorted « ou - 
circuit: oo es 
breaker. | 


> 


Test. Site | S-1/150., 
~F-13.85° 
Filter Y 
Vertical,’ 
re | 12 mr/ sed} 
ee: IMC aif 


Movement it: 


"Test Site | S- “1/150. .. Movemeit: 
F-11385" 
vFilter Yu 


Vertical: ; ea 


Pee est Site’ a 
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| a : Film - - OSlion ae —- — arden) a y : : nacenereemennes ii _ ate 
# diesian - . ~ Rbteeo ks : : “goto Degradation ; 
i, Dare— | Mission | Confic. Location | Condi oof 2a BIBANIEGROO 400890011-0. a [_Shality | Dae one | ? es , 
| y S~Shatter [[ Vee ae ees oe | Pye Vacgum i Toe WX Report 
| [sop “Average | Catist coed | , gs oh : ee 
wv ites . ‘Excellent _ us tot See . Nisei enitie oe 
| | | Article Very Good PRS ea ge M Mission Report ee 
.} Purpose jf. pF AIE wf ERD : Lae 
| | abe |) Poor ie cather|| A ~ Take Analysis 
bs = cia er f it > = ite . : : ; : ; Fe ae ye " _ Sn s re , . . are ae 
i a a a ee C #2. | Test Site S-1/500 jf 100% 100% 100% 100% ‘'H Poor ~ {| Focus (M) Configuration operated modes 1,°2,.3>. 
| i tase 85 Rede _ = Vibration || All material was transported. Focus’ °° 
| 2 | , Filter ¥ | coh } appeared approx.. 1/4 inch in front. of plate: 
| | tt Frames show a considerable amount of = 
i =i vibration. ie ae 
} : i i 
‘ i i : 
B.345 eae re cm 42 > a: rc i , : ras as 
3-53-57 PTF - ae C #2 Lost Site S-1/500 Poor | Focus (M) Configuration operated mechanically & 
' i | | F-13.85 a oe i “Vibration jf electrically 100%. Image in front of platen 
| ‘ | Filter ¥ Poel S {j approximately .050, also image movement. 
{ R.23-57 ee a Po it > ! nm kh i ‘ 2 ve jae 3 : 
8-3-5 PTF-1955 C #2 Fest Site { S-1/300. - 100% ': Fair - 4. Focus > (M)} Configuration operated mechanically & 
| | ae 13.85 as By yy ok Image | electrica liy 100%. Focus was better than'c 
Le i . | Filter ¥ he Move- previous mission PTF-195A, Thére is stil 
7 { i ‘ ae a ment. image movement, cause still being determi 
| | | oe a . Jed, - 
1028457 F-2 “ta st Sit 50 ee. Se | Se ee age ee 
eee | aig Oe C #2 Test Site eee Fair | {| Focus (M}. Configur ‘ation eperared Deeuhaaeainy ke 
F-lse - ae a. electri cally 100%. . Focus*appeared to be. th 
: Filter Y. Pe ‘same over the entire ‘platens. Frames, view 
: do not show. any ieee! movement., 
(PTF-209) CPR | 7, Se 
Mate SAPTEBAIZ| C W2 | 75: | 
i i { 1G 
| | | : | | 
Poof tf fh | 
| | | pf. 
i J : Ae 
{ I 
i I 
$ ¢ ¢ 
| | | | / | 
4 4 . 
Ea | | | | 
| | | | Po 
i } ‘ f i i 
SR ee rernny etrenatann ware horsesex ai iain cso bi ie sen enclose increas 2 treatin 6 gaa 


MECHANICAL ATW MRE THI ALs betalecctderhstetsaieian 5% Meee tic iael aes | 1k = Be : ~ 


(| ero 113 PEIA-RD 89B00980R0 St a 
Daie Mission Location | Conditions aanapert Drive _Shutter- ed | Se 
| S- Shutter ff curt 7 | ee i 
eae M:> Mission Report — 
} Article et a eS 
Purpose 7 ae .+ Take oeaudeon 
343-57 PTF-184 Cate Test Site [S-1/150 ff 100% 100% 160% lL 100% : Meal 1M). All ‘equiphient eperated Duieneniy: 
F-13.85 | : . a te 6 [-Focus:, ow Best. focus at edge ‘of format. 52° to 72° 
Filter Y i. : y- ic >, Pee kee [temperature of optics. Uneven exposure, 
| Vertical, : 
12 mr/sec 
Tilted bla-Y 
I ten test, 
! a 
1325-57 DPabes C il tek Site | S-1/1200 100% 100% 100% - , 29.8% ; 99.8%, oft E Movement (my ‘ar equipment operated: sati sfactorily. 
| F-13.85 | gt ) Shutter ob Rao an Vibration: : Shock, movement: in 136 frames. 13-frames: 
| Filter Y¥ Failure \oolmage motion, 3- frames: shutter failure. 
| Vertical, F ‘itieven. Sx- tUneven exposure. Best focus i in center. of 
| 12 mr/secif | posure: - jformat. 
IMC tilted I coe 
| | platen test : “ 
B~6-57 TF-186 C il i Test Site . S-1/200 100% 100% “ft 100% 99.5%: . 99; 5% 4 ee “Shock move: a (Mi) All. -aquipmest Speiaiea : aati atl sctovily. 
F-13.85 oF a, ae ee ee | ee | ment. Ima] He 400° frames had shock: movement, 16 frame 
Filter Y n had i image motion. rs frames had shutter | 
Vertical, 
12 mr/sech — oe 
IMC, flat ]} eae 
platen focug 
for aerial { Boog 
focus, 
BA-26-57 TF-187 C #1 Test Site | S-1/200 100% 95% (| 100% 100% 
(Peys85 Oblique r 
Filter Y drive mdp Ht Serva, . ‘baesing! Gut at conde ner. - Oblique driv 
Mode 2. | burned out motor, was. glse biene 
Operation, ' [near end of Le jo insulation ve 
12 mr/secf] flight.- bo oe n 
IMG, flat . tracking » was good. ‘Im age not faly, scjaared 


‘platen. » Uniform be oeceee nen 
ee Eight Reuse ieee * Film. failed 1 to advance 
lon one frame. Double’ exposure on one 
frame... Shutter, failure on one frames ames 
motion on 6 frames, oe 


i 
iF 


a wed a tre arene pn np re eA 


| 
| 
| 


3 
; 


| 
| 
| 
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bein tonnes sal daa sytney ee Sa ee eS: eee eee eer ern te aN. 


Migsion Config. 


Date 
4-26-57 | PTF-188 a 
oA b4.30-57 | prr-igg C # 
523-57" | PTF-190 C#l 


ON Men ab Natteane ob enemte se ee 


omer stereaes. 


Test Site 


Locasion 


js ‘Film |: Oblique -| Byos fo Dat Eos e Comments | os ge 
Cord itippsqet-RersRelease 2004/05/13|: GUURDRROB es 
S-Shutier re eaaaee © “Vacuu ‘. Pw ‘Report 

Speed ee Roe a sop eas TE 

-stop” ae Eee oe 
Filter ee _M - Mission Report 
Article oy ee : 
Purpose ee A - Take Analysis 
S-1/200 100% My 100%" - ae , (My. ‘Configuration en eeered film but ae 
F-13.85 j a Circuit): : ‘circuit breaker opened during warm up. 
Filter Y of breaker oe period and phuiter did not trip. Lens heat 
Resolution} opéned dur ee {tt incorrectly wired to captivator circuits 


test with . 
the new 


ti ng warm: 
up- ‘period 

and shutter 

did Rot t trip 


causing circuit breaker to open. Operate: 
; ate K-5,. No. photo results, 


primary 


mirror, 
Mode 2 & 
3 test. 
Tilted cls 


+ 


cen . 


oe 
: ~ 


S~1/200 Vibra 
F-13.85 

Filter Y 

Resolutio 
test with 
tilted vla 
ten and - 
new pri- 
mary mir 
ror Mode 

2& 3, 


100% “UM. Captivater inoperative due to ee 
: ~ heater’ shorting out circuit... “Photo quality 
poor due to being taken incaged position. 


ap RuTene ai rat K- 5) 


100% ~ IP Poor: | ation, 


er 


: : ‘a , 
(My) ) Open ation: at K-5, ‘Photoge -aphic. resul 
“Hs good 15 to 18: Tines. at best image aren. 
LAC frequency probably much. tae low as 
|; noted. from dtetrumbitation lenis. Temp. 
ff constant at- ae F..B.F LL. change is.1/4’ 
As | Cager  Blotor: pin: ‘sheared. a eae. ‘2 


S-1/500 
F-13,85 
Filter Y¥ 
Resolutio 
test with 
tilted pla 
ten and 

new pri- 


100% a 
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Modifications of C Config, ~ Optical System 
Prior to Photo Test Flights 
PECO 


Remount Primary and G mirrors to reduce sensitivity of mirrors to vibration 
- This modification should include a check of the mirrors in the optical system 
to dete rmine whether or not revised mount tends to distort mirror. 


ra 


a "Recheck and. re- , caligh two 300" deilimators - one at Hycon and one at test 
site,» Thesé collimators should be modified such that they are of a quality 


equal. that of: the ‘sollimatos. now. ih: P Use: at P,E, 


If ‘possible, further temper rature test 


Te ‘test’ of aptical system. 
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Proposed Modifications, Configuration C 
Required Before Next Photo Test Fiight 
-Hycon- 


Install three-axis position servo to eliminate mechanical caging 
during photographic run, The three axis servo has been designed 
and tested through the breadboard stage. Work required involves 
assembly of servo to one configuration and necessary tests. 


Modify caging system so that cager motor will be off during photo- 
‘graphic operations. At present the cager motor is running during > =< 
camera operation. This modification involves a partial redesign 

of mechanics and circuitry of existing cager. 


Isolate configuration from aircraft vibration and investigate placing 
isolators at configuration mounting points rather than at gimbal. 

To avoid placing a second pivot point in the stabilization system, it. 
is desirable to place a set of isolators at the configuration mounting. 
Within the time alloted it may be impossible to make this greata 
modification. “3 . 


Stiffen torquer solenoid brackets. Existing solenoid brackets have too: 
much compliance and will have to be stiffened. 


Support the shutter and gyro block from the superstructure rather 
than the optic structure. It is contemplated that this modification 

can be more readily accomplished if five sub-assemblies, pro- 
grammer, power supply, tension regulator, shutter, and gyro block 
are mounted together on a framework supported by the superstructure, 


Replace existing HIG-5 gyros with HIG-4's if available for this 
application HIG-4 pyros are virtually identical to HIG-5's, but 
HIG-4's have better vibration characteristics, As a further aid 

to vibration reduction, the brake solenoid will be removed. Original 
purpose of the brake was to hold the rocking mirror in the oblique 
position; however, it was found it actual] Operation that there was 
enough inherent stiffness in the rocking mirror drive and gearing to 
hold oblique positions adequately. 
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PERSONNEL? 
PROJ. MGR, - 
ASSIST. MGR. 
MECH. ENGR, 

ELEC. ENGR. 

OPT. ENGR. 


“ it —_ 


CONSULTANT - 


GLASS MANGFACTURIN G ‘S# 
is PPO eae 


SYSTEM Bin 


SYSTEM 3 (Rewer K Pristorrs 
[SYSTEM . MODIFICATION s: 
VIBRATION CONSULTANTS ; 


ACQUIRE AUDIO THERMAL DATA 
MopiIFY SYSTEM |. FOR UTEST: 
DESIGN FINAL, MODIFICATIONS: 
DELIVER # TEST. S STEM I! 
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ee 
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‘| Deliver 


Approv 
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Hycon 


Support oft 
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Evaluate 
Results 
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oe Lo S8AND-ELIGHT TESTe fe 


item Tasks Responsibility 
ee Te P.E. 
5S [to Hycon | — 
fee j-except : 


Hycon 


oe 


Ns 
wT 


Hycon 


Aircraft 
Isolator 


|) Stiffen 
‘|Solenoid 


| Brackets 


feat os, 


a0 
< 
io) 
e) 
~ 


Hycon 

7 : = 
: ‘Rework - 
oH fe 
Sr 


{collimators 


Ae ey Ro 
a opr ed 


“Prepar e 
|. ‘for 


test: 


XV. < (Engineering 
“|Support of 
“lr lipht test | 


PLE, & 
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Evaluate 
Results 
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